ABSTRACT
Introduction
Epilepsy is the most common serious neurological disorder and is one of the world's most prevalent noncommunicable diseases. It is estimated that the condition affects approximately 50 million people, around 40 million of them living in developing countries [1, 2] . The incidence of epilepsy in low-income countries may be as high as 190 per 100,000 people [3] . Consequently, in the context of the large and rapidly increasing populations in these countries, epilepsy is a significant health and socioeconomic burden requiring urgent attention [4] . Against this background, the World Health Organization's (WHO) aim of easing the burden of mental and neurological ill-nesses that affect 400 million people [5] worldwide is timely. About 90% of people with epilepsy in developing countries are not receiving appropriate treatment. Consequently, people with epilepsy continue to be stigmatized and have a lower quality of life than people with other chronic illnesses [6] . However, bridging the treatment gap and reducing the burden of epilepsy is not straightforward and faces many constraints. Cultural attitudes, lack of prioritization, poor health system infrastructure, and inadequate supplies of antiepileptic drugs all conspire to hinder appropriate treatment as epilepsy is perceived as an ancestral spirits/possession by evil spirits by most Africans. Nevertheless, there have been successful attempts to provide treatment, which have shown the importance of community-based approaches and also indicate that provision for sustained intervention over the long term is necessary in any treatment programme. Adherence to medication is the backbone to effectiveness of a therapy. In the absence of a definitive curative therapy, antiepileptic therapy is a key intervention aimed at prolonging and improving the quality of life of epileptic patients suffering from a disease known for its stigmatization with many cultural misconceptions. The aim of the study is to assess the level of knowledge of epilepsy, and factors influencing adherence to antiepileptic therapy among patients in rural communities attending outpatient clinic in Ahmadu Bello University Teaching Hospital, Zaria and Jicon Hospital, Kaduna, northern Nigeria.
Materials and Methodology

Study Design
This is a cross-sectional study that utilized intervieweradministered, structured questionnaires to obtain information from a sample of 272 patients with epilepsy attending Ahmadu Bello University Teaching Hospital/ Jicon Hospital Kaduna, who had been on antiepileptic drug (AED) for at least one year. Systematic random sampling technique was used to select the patients. Information was obtained on their knowledge of epilepsy and antiepileptic therapy regimen adherence to AED and factors influencing adherence to AED regimen.
Study Population
All patients with epilepsy (PWE) registered in the Antiepileptic Clinic of Ahmadu Bello University/Jicon Hospital Kaduna who had been on treatment for a minimum of one (1) year prior to the onset of the study constituted the study population. Patients included in this study were adults with confirmed diagnosis of epilepsy who were registered with Ahmadu Bello University Teaching Hospital/Jicon Hospital Kaduna and had commenced treatment with the centre for a minimum of one (1) year. They included those patients that had been on antiepileptic drugs in some rural centres but transferred to the Ahmadu Bello University Teaching Hospital/Jicon Hospital Kaduna for the continuation and supply of drugs.
The exclusion criteria included patients below the age of 14 years, new patients with less than 3 months of medication and mentally ill patients because they could not comprehend the importance of adherence and might even not take the medication at all.
Sampling Size Determination
A recent review of adherence to antiepileptic drugs (AEDs) reported figures ranging from 28% -82% and most of the studies sharing rates between 50% and 80%. Therefore 80% was used as p-value at a precision of 5% with 95% confidence limit at 0.05 level of significance [7] .
The sample size of 272 was divided equally among the 4 clinic days in a month. The systematic random sampling strategy was used to select patients on each clinic day until the required number of patients was obtained. The 4 clinic days was also randomly selected. The table of random numbers was used to locate the starting point and the sampling interval was calculated based on the average attendance.
Pre-tested, structured, and mostly closed-ended questionnaires were used for data collection. It was interviewer administered and data were collected over one month period. The questionnaire was in four parts. The first part obtained information on socio-demographic variables such as age, sex, place of residence, ethnicity, religion and educational level, marital status and occupations. The second part obtained information about respondents' knowledge on epilepsy i.e. whether any of their relatives was infected, the transmission of the disease, their opinions about the cause, knowledge about signs and symptoms of the disease, to know if it has a cure or not, and how it can be prevented. The third part was about the knowledge of antiepileptic therapy, the source of their information, when to commence the therapy, knowledge about combination therapy, the duration of treatment, the timing of usage of medication, frequency of dosing and identification of drugs. The fourth part was about the level of adherence to antiepileptic drugs. Patients were to identify the drugs they were taking presently (using the samples obtained from the hospital pharmacy). The number of months they have been on treatment was determined, case notes were crosschecked to know whether the dosages and the frequency with the name of the drugs tally, they were asked to re-call the number of times per day they were supposed to take the medication, based on the regimen the hospital is using, the number of pills they take per day and per dose. Patients were then asked to recall the number of doses they missed within the past seven days preceding the interview, and to verify it with the sachets of used drugs they brought to the clinic. Then if he or she has missed any dose the reasons for missing were sought for. Respondents were asked about side effects of the drugs they were using. Enquiries about satisfaction and confidentiality of the clinic setting, waiting time in the hospital and if at any time drug was not available were made. Those without problems or complaints were giving monthly visit for follow up. Eight medical personnel previously trained did the interviews ensuring confidentiality and privacy. Pre-testing of the questionnaire was done on 10 patients at JICON Hospital Kaduna. The results of the pilot study were used to modify the contents and wordings of the questionnaire. The quality assurance in terms of validity and accuracy of the data were done after each day of the interview.
Data Analysis
Data was analyzed using SPSS Version 11, statistical software (SPSS Inc. Chicago, IL). Data was presented in graphs and tables. Absolute numbers and simple percentages were described using measures of central tendency (mean, median) and measures of dispersion (Range, standard Deviation) as appropriate. The Chi-square test was done to assess the strength of association between socio-demographic characteristics and medication adherence on one hand, and between knowledge of epilepsy and adherence on the other. A p-value of 0.05 or less was considered statistical significant.
Ethical Consideration
An ethical approval was obtained from the authority of the Ahmadu Bello University Teaching Hospital/Jicon Hospital Kaduna and verbal consent from the patients before administering the questionnaire. Confidentiality was ensured in the handling of data.
Results
A total of 272 PWE were studied but 2 patients did not meet the requirements during the final analysis. There were 172 female and 98 male, giving a male: female ratio of 1:1.7. The respondent's ages ranged from 18 to 62 years. The mean age was 35 ± 8.8 years. Most patients (85.9%) were below 45 years of age. Majority of them were married (44.4%), Christians (70%), had some formal education (90.7%), and earn less than N7500 ($59) monthly, (55.1%) (Refer Table 1 ). The level of knowledge, signs and symptoms of epilepsy was high with 57.8% and 25.9% demonstrating excellent and good knowledge respectively. The level of knowledge on the causes, signs and symptoms of epilepsy was very poor with only 9.3% knowing that it is a brain disorder while 66.7% attributes it to witchcraft, curse from above, 58.5%; evil spirits, 39.6% and micro organisms (germs), 25.9% ( Table 2) .
The level of knowledge of AED was high with 78.6% ( Table 3 ). The level of adherence to AED was 32.6%. There was significant association between knowledge of AED and adherence to therapy (p = 0.00385) but there was no association between age (p = 0.067), sex (p = 0.182) educational status (p = 0.688), income (p = 0.519) religion (p = 0.69) and place of residence (p = 0.157) with AED adherence. The reasons for non-adherence were as a result of forgetfulness, AED-induced fatigue and being away from home (Figure 2) . Table 4 shows respondents knowledge of the source of information of Antiepileptic therapy (AED) while Table 5 shows respondents' knowledge of Antiepileptic therapy (AED) when to start treatment after diagnosis.
Out of 144 respondents, 64.8% believe that drugs can cure the disease, 20.8% believe that traditional herbs can cure it while 14.4% believe in mystical ways for the cure (Figure 1) .
As shown in Figure 2 , out of 182 respondents that missed pills, 74 (40.7%) said it was due to forgetfulness. 47 (25.8%) complain of pill fatigue and being away from home was the reason in 22 (12.1%). Figure 3 shows factors influencing the distribution of respondent's perception to efficacy of AED therapy.
Discussion
The objective of this study was to assess factors influencing adherence to antiepileptic drugs (AEDs). It is of note that non-adherence in patients on AEDs is the strongest predictor of failure and more than 95% adherence may be necessary to adequately suppress the seizure, this means that missing more than one dose of a regimen per week may be enough to cause treatment failure and trigger seizures. The challenges of adherence to AEDs is a central issue of concern and it is clear from literature that factors that influence a patient's ability to adhere are multiple and complex.
Medication adherence is often a challenge in the management of epilepsy. Adherence is even more difficult when taking multiple drugs with different dosing requirements and severe, unpleasant side effects such as skin rashes, hunger, nerve damage and changes in body composition. Many people with epilepsy also have other complicating factors in their lives, including mental health issues, economic worries, lack of stable housing and alcohol or drug use, making it difficult to prioritize adherence. In our study, we found that adherence barriers such as regimen-specific issues, such as the complexity of the treatment and taking many pills at different times, as well as side effects of the medication, can lead persons to miss doses. Scheduling demands such as work, travel, forgetfulness and mealtimes can also be barriers (Altice FL et al.) [7] . Social and psychological factors influence adherence. Mental health issues (such as depression or psychological distress), attitudes toward treatment and toward epilepsy, and support from health care workers, family and friends are key to adherence. Positive responses promote adherence and negative responses (lack of support, pessimism, etc.) can make it more difficult to adhere to treatment regimens.
Institutional factors such as clinic setting and access to reliable health care and medication affect adherence.
Factors that promote adherence are pleasantness of the clinic, convenience of scheduling, confidentiality and availability of transportation as we discovered in our study that stigmatization can also affect drug adherence. Patients on higher income have been shown to have less difficulty with adherence, but we know that poverty is an increasing feature of epilepsy especially those in the third world where many lives below poverty line. The findings in this study as shown in Table 1 , showed that 59.3% earn below N7500 ($59), this will affect even the medication and clinic visits cost and subsequently affect an already stretched budget.. Age did not show any signifycant correlation to the adherence rate.
The gender inequality does not affect the adherence, the study showed that 63.7% were female compared to 36.3% male as shown in Table 1 , the female preponderance in the study may be explained, since women were more vulnerable than men. Female are always serious to matters related to health, the male are more conscious about the stigmatization. Most female are of lower socio economic status therefore will prefer to take medication if it is cheaper and affordable. Some studies showed that lower level of general education and poorer literacy impacts negatively on some patient's ability to adhere [5, 6] while in some higher level of education has a positive impact [8] but from this study, the educational status does not have impact on the adherence rate to AEDs, may be as a result of choices in which the respondents may differ in fundamental ways of interest on attitudinal and behavioral dimensions as well as demographic dimensions.
Indicators of poor adherence to a medication regimen are a useful resource for phy icians to help identify pas vourably on adherence. Table 6 showed that majority (98.5%) knew correctly the causes but still did not adhere to the therapy possibly because of poor comprehension of the danger associated with non-adherence.
Conclusions
Epilepsy, one of the most important non-communicable neurological illnesses, is particularly under-resourced and under-treated in the developing world. Epidemiological studies have made it clear that the magnitude of the problem makes it a public health priority. Adherence to AED was low despite high level of knowledge due to forgetfulness, fatigue and being away from home, therefore a need for mounting adherence counseling in the clinic and health educational interventions to improve adherence in our rural communities. Large numbers of people are at risk of morbidity and mortality, mainly be- tients who are most in need of interventions to improve adherence [9, 10] . Patient's beliefs about their illness and the effectiveness of medication are predictive of adherence [11, 12] and can prolong life and the understanding of poor use of drug which can lead to treatment failure all impact fa-Rural Communities of Kaduna State, Nigeria cause of difficulties with treatment infrastructure and the availability of suitable drugs. However, people with epilepsy need more than drug treatment because their local cultural context adds social and economic burdens to the physical burden of their seizures. The education of health workers, patients, and the wider community is therefore essential and further exploration of the relationship between clinical outcomes and other non-drug self-management strategies is needed. Adherence to AED was low despite high level of knowledge due to forgetfulness, non-availability, being expensive, fatigue and being away from home, therefore a need for mounting adherence counseling in the clinic and health educational interventions to improve adherence in our rural communities where the disease cannot be managed. Further exploration of the relationship between clinical outcomes and other non-drug self-management (traditional) strategies is needed.
Limitations of the Study
1)
Time constraints-A more accurate information on adherence from a prospective follow-up of patients. Unfortunately because of time constraint this was not possible.
2) Local works on adherence to AEDs are limited; therefore few locally conducted studies were reviewed.
